In a cross-sectional household survey conducted in the rural district of Hoima, western Uganda, 720 child/mother pairs were recruited using a two-stage cluster design. Infant and young child feeding knowledge and practices were assessed in relation to recommendations and household socio-economic factors. Age specific feeding patterns were described using frequencies, proportions and life-tables. Logistic regressions were done with feeding practice as dependent and socio-economic factors as independent variables. Breastfeeding was universal (99%) with a median duration of 21 months. Pre-lacteal use was high (43%), with educated mothers more prone to the practice. Using a 24-hour recall: the median duration of exclusive breastfeeding was 3.5 months; 10% of infants were bottle-fed; 92% of the 0-5 month-old infants breastfed 6 or more times; 21% of 2-3 month-olds received complementary food instead of breast milk only and 19% of 6-8 month-olds were only breastfed instead of receiving complementary food. Of children 12 months and above, 42% were complemented twice or less and 49% complemented 3 or 4 times. Only 36% of breastfeeding children between 6-23 months received dairy milk. Over 50% of mothers did not know that adding oil to complementary food could improve it. The least poor were more likely, than the poorest, to use dairy milk (OR 3.9, CI 1.6-9.6); and educated mothers were more likely to prepare special complementary foods than the un-educated (OR 2.7, CI 1.1-6.2). Emphasis should be on promotion of exclusive breastfeeding, timeliness of complementary feeding and socio-economic empowerment.
Introduction
The new WHO recommendation of exclusive breastfeeding (infant given only breast milk from birth) for 6 months 1 and the discussion on how to advise parents on appropriate complementary feeding 2 (fluids or foods in addition to breast milk) have again put infant and young child feeding on the agenda. Breastfeeding and complementary feeding practices are equally important and their relationship is one in which 'more of one' is not necessarily 'better' because of the trade off between intake of complementary foods and intake of breast milk. 3 Breast and complementary feeding, if adequately promoted and practiced, can prevent up to 19% of all childhood deaths in low-income countries. 4 However, questions arise about the extent to which current recommendations are implemented. In Uganda 5, 6 and elsewhere in Africa, [7] [8] [9] there is high use of pre-lacteals (fluids given before initiating breastfeeding at birth) and poor exclusive breastfeeding practices. It is estimated that in low-income countries, where the relative benefits of optimal feeding are greatest, fewer than 50% of children under 6 months of age are exclusively breastfed. 10, 11 Current population-based estimates of age-related patterns of complementary feeding are few and generally of poor quality. 10 In Uganda, the scant information available suggests that there is inappropriate timing of introduction and frequency of complementary feeding and that the nutrient content of traditional complementary recipes is inadequate. 5, 12 This study assessed knowledge and practices related to infant-and young child feeding as reported by mothers/carers in a rural Ugandan setting. It also investigated the socio-economic correlates of child feeding practices.
Materials and Methods
This was cross sectional survey conducted in September 2002 in the rural subsistence agricultural district of Hoima, bordering with the Democratic Republic of Congo along Lake Albert, in western Uganda. A two-stage probability proportional to population size cluster sampling method 13 was used to recruit 720 children under-2 years of age together with their mothers/carers. Data was collected using a structured questionnaire, administered face-toface to mothers in their home settings.
All feeding practices for children were elicited using a 24-h recall except pre-lacteal use, which was through a child lifetime historical recall. Conventional definitions of feeding modes were used 14 . Mother's knowledge of specific infant and young child feeding issues was assessed using questions that were explained to her until she confirmed interpretation. Child's age was obtained through birth certificates, health cards or recall, taking precautions to minimize field errors. 15 Information on educational level of parents, household durable assets, and land ownership was used as proxy makers of household socio-economic status. Ethics and details of the research methodology are described elsewhere. 16 
Analysis
Data was analysed using SPSS (11.5) and STATA (8.0). Analysis followed the age specificity of indicators of infant-and young child feeding practices. The median duration of breastfeeding was determined using Kaplan-Meier estimates for life table analysis. Multiple logistic regression analyses were employed to examine the relationships of socio-economic factors with children feeding practices. Adjustment for clustering was performed with standard STATA commands for analysis of survey data. All multiple regression models were adjusted for sex of the child, assumed as a potentially confounding variable to feeding practices. The goodness-of-fit for regression models was assessed with Hosmer and Lemeshow test, with the null hypothesis that the model adequately fits the data.
Results

Socio-demographic characteristics
Of 720 study children, 366 (51%) were females. Their median age (inter-quartile range) was 11 (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) months. A total of 659 (92%) of the respondents were mothers with mean age (standard deviation) of 25 (6) years. Other respondents (8%) were female adults in the home and fathers. A large number, 148 (21%) and 59 (9%) respectively, of mothers and fathers had no formal education (Table 1) .
Feeding practices
Initiation of breastfeeding was near universal (Table 2 ). However, 43% of mothers reported use of pre-lacteals. Plain water, glucose water, and sugar water in that order, were the common fluids provided. Exclusive breastfeeding rate was 57% at birth (i.e. pre-lacteals not confirmed). In the 24-h recall, 52% of 75 infants and 35% of 96 infants aged 0-2 and 3-5 months respectively, were reported to have been exclusively breastfed. The median duration of exclusive breastfeeding assessed by 24-h recall was 3.4 months. Failure to breastfeed exclusively for the recommended 6 months was attributed to: mother getting pregnant or sick, breast milk no longer considered enough for infant, child interested in food, and a small number reported to have followed advice by health workers. The median duration for any breastfeeding was 21.3 months. The proportion of children no longer breastfed increased from 11% in the age group 12-15 months to 70% in the age group 20-23 months. The median frequency of breastfeeding for the entire breastfeeding group was five times during day and four times at night. Only 106 (49%) of children 12-23 months received complementary food at the recommended frequency of 3 or 4 times in a day. Of children aged 6-8 months who were given complementary food 24 hours prior the study, only 42 (51%) were given meals specially prepared for them.
Socio-economic correlates of infant and young child feeding practices As compared to mothers with no education those who stopped in primary, completed primary school or went beyond primary school were more likely to have given pre-lacteals; adjusted odds ratios 1.9, 2.6 and 2.5, respectively (Table 3 ). Father's education, household asset index and land ownership did not vary systematically with use of pre-lacteals.
Concerning dairy milk, households in the third and fifth quintiles were more likely to support child's food with milk compared to those in first (poorest) quintile. Regarding use of specially-prepared food, mothers who had completed primary school and above (odds ratio 2.9 and 2.7, respectively) were more likely to give specially prepared food compared to those without formal education. Exclusive breastfeeding, the frequency and duration of breastfeeding, bottle-feeding, and complementary feeding frequency did not correlate with any socio-economic indicator in the crude and adjusted analyses. However, more girls than boys received pre-lacteals and were reported to be bottlefed (adjusted OR 1.56; 95% CI 0.96-2.53; and OR 2.19, 95% CI 0.9-5.2, respectively): results not presented in the tables.
Knowledge of feeding practices Analysis of the knowledge of feeding practices was limited to cases where the respondent was the biological mother of the child (n ¼ 659). Substantial proportions (66-93%) of mothers were well informed regarding age for exclusive breastfeeding, need for on-demand breastfeeding, improving complementary food by adding milk, and that a sick child needs more fluids than usual (Table 4) . Nonetheless, knowledge gaps were identified regarding the fact that the child's food, can be improved by adding oils (42%) and that a sick child needs more foods than usual (53%). Mothers who were educated above secondary school level were less likely, than their counterparts having no formal education, to confirm breastfeeding on-demand for children 6-11 months. In contrast, educated mothers were more likely, than uneducated ones, to confirm improvements of foods by adding milk ( p50.001) and by providing more fluids to a sick child ( p50.02).
Discussion
The present study investigated infant and young child feeding knowledge and practices using recall questions. It reveals a prevalence of low rates of exclusive breastfeeding and inappropriate complementary feeding practice and knowledge in rural Uganda.
A methodological problem in studies of this nature is bias due to lack of recall. 17 Except for the question about prelacteal use that was elicited through a historical life-long recall, the others were based on 24-h recall, which is demonstrated to be valid and acceptable in studies of infant and young child nutrition. 2 A limitation of the present approach is the lack of information on 'exclusive breastfeeding since birth'. In this respect, the present study is similar to the Demographic and Health Survey methodology 18 and the figures presented on exclusive breastfeeding will grossly over-estimate the true exclusive breastfeeding rate. 19 An advantageous picture of feeding practices could also have been reported due to the social desirability bias since Only adjusted for sex but not age of child as it is unlikely to influence the outcome in the age-group analysed.
b Includes only breastfeeding children 6 months and above who were given complementary food. *p50.05; **p50.01.
most of the information was elicited in face-to-face interview settings. However, the use of standardised length of recall, various indices of child feeding practices and a district-wide sampling scheme might have counterbalanced potential over-and underestimations in responding, thus adding support to the validity of the present findings and how representative they are.
Breastfeeding
The reported use of pre-lacteals (43%), similar to the Uganda national average of 47% was high. Pre-lacteals are unnecessary as they can reduce breast-milk intake and increase the risk of infection in infants. 20 Maternal education was the only independent predictor for use of pre-lacteal fluids, with educated mothers more likely to give prelacteals than their less educated counterparts. Whereas the reasons for giving pre-lacteals are documented in Uganda 6 for example 'waiting for spontaneous milk flow and purging the gut of meconium', there is no literature to explain why more educated mothers indulge in this practice. This suggests a need for adequate infant feeding promotion and research so as relevant health education messages are disseminated.
Similarly, reasons for failure to breastfeed exclusively, rates of duration of exclusive breastfeeding and bottle-feeding observed in this study were close to what is described in other studies in Uganda. 5, 6 Besides the low rate of exclusive breastfeeding, other indicators such as frequency of breastfeeding and the median duration of any breastfeeding compared favourably with national recommendations. 14 The less educated mothers were more knowledgeable with regard to on-demand breastfeeding for infants 6-11 months than their more educated peers. One explanation for this could be inadequate message exposure. This might also reflect a negative attitude towards breastfeeding on the part of more educated women and thus support previous evidence that educated mothers in non-industrial communities breastfeed poorly compared to their less educated counterparts. 21 
Complementary feeding
The optimal age at which to introduce complementary foods is 6 months. 3 In this study, 21% of the carers of infants aged 2-3 months confirmed complementary feeding during the last 24 hours. In addition, 19% of children aged 6-8 months were exclusively breastfed in the last 24 hours instead of being complemented with food other than breast milk. This is a problem of early and late introduction of complementary foods. Both practices are undesirable and, unfortunately, practiced in Uganda. 5, 12 Although nearly all carers were aware that dairy milk improves child diet, less than half of mothers reported having ever used it in the 24-h recall. Provision of dairy milk to children was more likely to be practiced among the wealthy or the least poor. This knowledge-practice discrepancy appears to imply that lack of specific resources in terms of assets might act as barriers for mothers in their efforts to put knowledge into practice.
It is worthwhile to note that frequency of complementary feeding was less than optimal (5 twice per day) in 42% of children aged 12-23 months. Factors such as characteristics of diet or child's appetite 3 are known to influence frequency of complementary feeding. Although these were not measured in this study, it is unlikely that such factors could solely explain the observed deviance from recommendations. As reported in another study 7 socio-economic factors did not independently predict many infant and young child feeding practices. Surprisingly, even the fathers' education and land ownership, perceived by many in Uganda as the ultimate form of security or socio-economic status, 22 did not independently predict any infant-and young child feeding practice. Assuming no extraneous confounding or misclassification biases, this could imply that fathers' education and land ownership are not as vital as mothers' education and household asset index in determining feeding practices in this rural community.
Conclusions
Infant and young child feeding practices observed in this study are far from the recommended norms given the methodology used to collect the data. Mothers have insufficient knowledge of use of oil to enrich the child's food. Of the socio-economic factors, only mothers' education and the household asset index positively correlated with feeding practices. Attention should focus on socio-economic empowerment especially education of the girl child, discouraging use of pre-lacteals, promoting use of oil to increase energy content of complementary food and the timeliness of complementary feeding so as to optimise the benefits of breastfeeding and complementary feeding. 23 
